The wind at the south pole almost always comes from the sector 40øW to 100øE [Robinson et al., 1988 The design of the sampling strategy was facilitated by our being able to carry out preliminary soot analyses at the station within a day or so after collecting the snow, so that subsequent sampling locations could be chosen on the basis of these analyses. Following the method developed by Clarke and Noone [1985] , snow samples were collected in glass jars, melted in a microwave oven and quickly passed through a 0.4-/am nuclepore filter into an Erlenmeyer flask with partial vacuum provided by a hand pump. The filters were compared visually to four standard filters which con- horizontal scales of less than 1 meter, because of surface structures in the snow. The snow surface at the end of winter consists of hard snow ridges ("sastrugi") formed by wind erosion, about 0.5 m high and oriented with the strong winds. The sastrugi decay somewhat by sublimation during the summer, as explained by Gow [1965] , but remnants of them remain, which would retain the soot left behind after sublimation. The snow in sastrugi downwind of the station has potentially been exposed to pollution of many months, and is normally more contaminated (by as much as a factor of 10) than the loose snow between the sastrugi which may have been carried into the region of the station by a blizzard just 1 day before we collected the samples.
All the snow samples used to draw the contour lines in Figure 1 were taken from old hard sastrugi, so as to obtain an upper limit of soot pollution. Eight jars of 800-mL volume were pushed vertically into the top of a sastruga; then a trench was dug along the row of jars so that they could be pulled out sideways. The meltwater from four jars (or eight jars for the cleanest samples) was passed through one filter to make one sample (water volume typically 1 or 2 L). Because soot can collect on the walls of the glass jar and the plastic funnel attached to the filter , it is important to minimize the time that the meltwater is in contact with these surfaces. We were able to reduce the time to about 4 min by melting the snow in a microwave oven. Duplicates of a few snow samples (including the remote background samples described below) were shipped frozen to Seattle, where we reduced the time between melting and filtration to 1 min.
Filters were analyzed for their content of light-absorbing impurities by the integrating-sandwich (IS) method [Clarke, 1982] . Application of this method to particles extracted from snow meltwater using nuclepore filters has been discussed by Clarke and Noone [1985] . Air samples collected on quartz fiber filters (Pallflex, QAS2500) were also measured using the IS technique and calibrated following procedures presented elsewhere [Clarke et al., 1987] . In all cases the change in transmission of light through the IS at a given wavelength can be interpreted as an equivalent absorption by a certain mass of absorbing material per unit area of the filter. The resulting concentration of absorbing material can then be directly expressed as a concentration in mass per unit mass of meltwater extracted (e.g., ng/g).
The two most common light-absorbing particles-in the atmosphere are soot and crustal dust. Under most conditions the former dominates aerosol light absorption due to the presence of elemental carbon (EC) that is a major component of soot. EC has a mass absorption coefficient, B, that is several orders of magnitude greater than most crustal dust at visible wavelengths. We have used a value of B = 9.68 m2/g which Roessler and Faxvog [1980] found for our calibration aerosol (Monarch 71, Cabot Corp.) at 550 nm and which also implied optical properties consistent with our measurement techniques [Clarke et al., 1987] . This value of B will be used here in order to infer an equivalent EC concentration from our absorption measurement. However, it should be kept in mind that this value depends on various properties of the aerosol [Clarke et al., 1987] These values are about a factor of 10 smaller than that recently reported as an antarctic background value by Chylek et al. [1987] . They analyzed only one sample, which was taken at 48 cm depth from Siple Dome above the Ross Ice Shelf, which is closer to the coast than the south pole is (440 versus 1300 km) and probably has a higher snow accumulation rate. It is not obvious that these differences between the sites could be responsible for the tenfold difference in EC concentrations.
We cannot rule out the possibility that part of the difference is due to different sampling and analysis techniques. For example, Chylek et al.'s blank samples gave EC estimates of 0.6-0.9 ns/g, so they would be incapable of measuring values as low as those we report in Table l 1.89 cm2) .
øAssuming mass absorption coefficient B -9.68 m2/g.
CA slope of • -0.8 indicates that all absorption is due to elemental carbon (equation (1) Table lb. The air flow had to be interrupted many times to avoid taking air that was contaminated by aircraft exhaust because while airplanes were taking off the wind often was coming across the runway to the CAF. The air flow also had to be interrupted many times to avoid sampling the exhaust from vehicles driving near the CAF. The filters were analyzed by the IS method; the results for all four filters are shown in 
